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Chapte.r 1 
INTRODUC1,ION 
in which he advoc a t ed t hat price expectations have an effect 
• .L. t t 1 on 1nLeres · ra es. Jn subsequent studies this relationship 
hHs been found to hold , but the relat i onsh ip between pa:::;t 
changes in the pri ce level and changes in the interest rate 
appears to occur wit h  long lag periods. The theoretical 
bas is of the hypot h e s i s,, however, has conti nued to be widely 
accepted. If, for e x ampl e, lenders expect prices to cor�t inue 
to rise, t hey wi l l  demand a rat e  of return that will not only 
compensat e t hem for f oregoing the use .of the funds, but vii 11 
also prevent real i z ation of the expected capital loss which 
occurs as a result of rising prices. Borro�ers , expecting . 
rising prices to occur, wi ll be wi l l i ng t o  pay higher rates 
of intere s t  because of the ga iri t h e y  expec t to realize on the 
debt owed a� a result of ris i n g  p rices . Th e ref or e , if a ris-
ing price level is exp e cted by both borrowers and lenders� 
the nominal rate of i nterest will rise. One cru c i al element 
of this argument i s  the length of t ime ove r  whtch price ex-
pectations are form e d . 
lrrving N. F i sh er, 'I'he. The·ory o'f In.ter·est ,  (New York: 
Macmillan, 1930). 
Price expectations are gene�ally considered to be a 
"weighted average of curr ·e n t and past changes in prices11• 2 
Reing unable to foresee th� future, the individual is forced 
to rely upon past experience t o  predict future occurrences. 
Numerous attempts have been made to estimate the length of 
time it takes for changes in t he level of pri ces to affect 
price expectations, and, thereby, change · the interest rate. 
Previous to Yohe and Ka1"nosky' s study, t he lags of the esti--
mated relationship were very long, indicating that current 
and recent changes in the price lev�l have little effect on 
interest rat es . Yohe and Karnosky, however, arrived at con� 
siderably shorter lags (most of t he effect being felt within 
two years ) by using the Almon or polynomial di str ibuted lag 
estimation procedure, as opposed to previous studi es which 
used lag structures that impose geometric or exponential. 
rates of dec ay (Koyck lags, for example). ·Further, the study 
by Yohe and Karn osky covered a more recent time period in 
contrast to previous studies which covered data going as far 
b k ··g,..1"7 3 ac •r a.s l . �? { • Intuitively, the length of the lag would de-
crease as the financial market becomes more sophisticated, 
allowing easier, faster accumulat iqn of data by both borrowe�s 
and lenders. In short, it seems obvious that parametric 
2
wi1liam P. Yohe and Denis S. Karnosky , "Interest Rates 
and Price Level Changes, 1952 - 69'', (The Review, Federal 
Reserve Bank of St, Louis, vol. 51), pp. 19-36. 
3Ibid., p. 21. 
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shifts would be to sho�ten lags due to advances in informa- _ 
tion. Yohe and Karnosky found th�t, indee d, there were sig-
ni ficant changes in the price expect ations form i ng mechanism 
in the relatively short period of 1952 - 1969. 
The length of lag becomes critical wh�ri i nt e re s t rates 
are used a� target variabl es o r  indicators in determining 
·the directj.on of monetary policy . If th� leng th of l ag is 
long, then lit tle adjustment n ee d  be made -to d e t ermine the 
in�ediate i mpact of present monetary policy. Further, a .long 
l ag implies.that t h e  fu ll effects of policy actions w i l l  not 
,., t • . "' 4 occur I or many - ime perioas .. A relatively shor t  lag, how-
ever , i ndicat e s  that if interest rates are to be used as 
indicators, they should be adjusted to· account for changes 
in price expect at i ons. It also implies t h a t  p r i ce expect a-
t i ons effects of changes in the money supply wou ld occur over 
a shorter period of time , giving mo net ary p o l i cy a more in111e-
di ate impact upon the economy. 
T h e  purpose of this s tudy is to briefly review t he 
difference between two of t he more prominent earl ier s t u d i es 
and Yohe and Karnosky' s stu dy. 1f;�rt he r , t h i s  s tudy w i l l  
apply the estimation technique used by Yohe and Karnosky t o  
more recent data to determine if pre sent lags are longer or 
shorter and if the tesults obtained in their e xpanded model 
still hold-:-;' 
4Milton Freidman, "The Role of Mon e t ary Policy", 
( The American_ Economic Review, vol. 58), PP. 1-17. 
Chapter 2. 
PREVIOUS STUDIES 
'l"v:o st u dies relating prices to inte rest rri.tes are 
exemplary of' most of the studi.es and papers done on price 
expectatlons e f fects on interest· rates prior to Yo'"1e and 
Karnosky'-s:. The first study, and that which formally raised 
the controversy, was published by I rving N. Fisher in 1930, 
1 'l'he Jh�gry of Interest. The second article discussed, 
"Commodity Price Expectations and the Interest Raten, was 
written by Thomas Sargen� .2 The article applied the effect 
of price expectations on interest rates in an expanded loan-
able funds model. 
Fisher's book, ··The 'rheory of Interes_�, develops an 
entire theory of interest rate determination using data con-
earning several national economies. This paper will extract 
those portions of the work which are releva n t to the effects 
of price expectations on the interest rate in the United 
States. The basic theoretical relationship postulated in 
the first chapter of this study-is very similar to that 
posited by Fisher. His relationship was put forward in 
terms of gold . redeemable bonds and currency redeemable bonds. 
1.Irving N. Fish er , · The The�o!L_C?_f' Interest, (New. York: 
Macmillan, 1930). 
· 2Thomas J. Sargent, "Corrunodity Price Expectations and 
the Interest Rate", ·cQuart�_rly Journa;l o·f_ Ec.o'n·omi·cs, vol. 83),. 
pp. 127�140. 
Fisher maintained that, as the price level� in terms of 
curren c y , increased, the rate of in t erest on currency re­
d eemable bonds als o  increased, and vice versa. 
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Fisher b egan h i s  empir ical proof of this relationship 
�y relating money o r  nominal i nte res t r ates to c o r responding 
price levels. Usin g  a p rice index to indicate price levels, 
he compare d movements in the pr ice level to movements in the 
nominal interest rate ov-ar the p�riod l824 - 1927. The re­
s ult s thus obtaine d  were not good. The r e l at ions hip was un­
stab le and the predictions
� 
were faulty. ·1n a.n effort to 
specify a mo r e  a c c u rat e relation s hip he attempt ed t o  relate 
rat e s  in c orresponding periods. Again the result s were in-
conclusive. Finally, ·Fisher la0ged the r:._.tes of c.hange in 
the price level using a distr i bu t ed lag with an· arbitrary , 
arithmetically declining weight structu r e  . .  This relati�nship 
was lagged twenty years, producing an R2 of .857, d istr ibut-
ing the influence of prices over a weighted average of 7.3 
years. From these s t ud i e s  of pri ce level movements and rates 
of change in the price .1·evel, Fisher draws four conclusions; 
(1) the rate of interest is high dur i n g  a rising price level 
and low during a falling price level, (2) t he rate of inter-
est lag s behind ch an ges in the price level so that the rela-
ti.onshi}) is obscu r e d  when making direct comparisons, ( 3) the 
interest r ate c o rr e l ates mark e d l y  wi t h  a weighted average of 
past p rice l evel c han g e s, and (4) inte r e st rates a r e  high 
with a hig h  price level and low with a low price level. He 
.... 0 
further stated that, everi though the relationship does exist, 
changes in the price level are e�tremely s low to act on the 
interest rate� 
Thomas �T, Sargent undertook a study of the "Fisher· 
_effect", as po s tulated abo ve , in " Commo d i t y  Price Expect a-
tions and the I nt ere st Rate". In th i s  study he employed a 
l o anabl e f unds model t o  determine the interest· rate. The 
model employs t hree interest ratE.: concepts: ( 1) the nomi.nal 
rate of interest (rn(t)), (2) the market rate of interest 
(xm ( t ) ) ,  a11�l (3) the full stock equil i br
"ium rate of inter­
est (re(t)). 
�he market r at e  of int erest i s  t he nominal rate of 
i.ffL<:ff\:.::s·c adjusted fo:r prh;e 2xpe:ctatio�1s effects and rep.r·�-
sents the internal rat e of ret urn on bonds i n  real terms. 
It equates the demand for and supply of boncls in a sin gle 
period. The full stock equilibrium rate of i n t e r e s t i s  
the real rate o f  inte rest that· equates ex-ante s av i ngs and 
investment. Sargent pre sent s t he f o l l owi n g  i d en t i t y and 
proposes his purpose,· to explain the three right hand 
terms:· 
r ( t) � r (t) + (r (t)-re ( t ) )+ ( rn ( t ) - rm(t) ) n e m 
To explain the first term, �argen t postulates a sav-
ings and investment function whe re investment i s  a f uncticn 
of the market rate o f  intere s t and the change i n  aggregate 
output ·at time t. He furt he r as sume s i nves t me n t  to be nega­
t ive ly related to the market rate o f  interest and positively 
related to the change in �ggregate 0�1tput. Savings is a. 
function of the market rate of ·interest and.the level of 
aggregate output, and is positively related to both. The 
7 
investment function is of the accelerator type whi ch Sargent 
modified to allow for the effects of lnterest rates. The 
savings functl.on is a "simple" Keynsi.an l?unction; 
I(t) - I(rm(t),nX(t)) 
S(t) = S(rm(t) ,X(t)_� 
a1 ar 
()rm < O . a dX > O 
> 0 
Both of the above equations assume the absence of the 
money i llus i on as implied by the use of the marke t rate of 
interest. In equili brium (no excess demand for loanable 
funds) the equilibrium rate of interest i s  a function of only 
the level of. aggregate output, an d the chan�e i n  this level, 
or 
r � f(bX(t), X(t)) e 
af af < 0 
a11x > 0' ax 
In this model, an increase in the rate of increase i n  
aggregate outpu t will driv� up the equi librium rate of inter­
est through an i ncrease in the demand for loanable fun ds, 
while a " o nce and for all" i n crease in the level of aggregate 
output will generate i n creased savings and a downward pressure 
on the equiiibrium rate of interest. 
The second term on the right side of the equation is 
the difference between the market rate of interest and the 
8 
ful i· stock equilibr i um_ rat e of i n t er e st. - Sar g e n t  a s sumes 
this gap t o  be due to supp l i e s  an d demands .fo r fund s. gener­
ated by t he banking sy s t em, wh�ch is no t a c counted for in 
the savings or investment funct ions. He po s t ulat e s  that t he 
gap betwe e n  rm( t ) and r8(t ) · a re due t o  r ela t ive 
· c h apges i � 
t he real money stock b�ought �bout by the operation of the 
banking system: 
r
m
(t )  - re(t) = g ( M*(t ) - M* ( t -1)/M*(t-l)) g '  < o 
whe re M*(t ) i s  the r e al mon e y  supp l y  i n  p e r i o d  t .  This 
specifie s that as the real mon e y  supp l y  r i s e s, t h e  market 
rat e falls with respe c t  t o  t he equi librium r at e . S ar gent 
�!so p<.ints out that rising commodity prices d r ive tp the 
market rate by r e du c i ng the real money ba l ances . 
The th i rd t erm on t he right s i de· o f  the equation (the 
t erm with which th is s t udy is pr imarily conce r n ed) is t he 
d i fference betwe en n omin al r ates and rea l market ra t es of 
i nte r est . S argent h ypothesiz es that th i s  diffe rence ''arise s 
as a. result of anticipat ed commodi t y  price infla t i o n " ,  or is 
a price expectations effec t  on the n omi n al inte r£st r at e . 
He gives the fol lowi ng fo rmu la as an explana t i on o f  t h i s  
eff ect: 
rn(t)-rm(t) = ( l og pe(t+j )- l og p ( t))/j 
where j is t he t e rm to mat uri t y  of t h e  l o an and p
e(t+j ) i s  
the expected pri ce leve l j p e riods hence. S a!ge n t  fur ther 
assumes that "the expected ¢.,ver�ge. proportionate rate of 
price :i.nflation over· the te.rrn of the loan is a distri.buted 
9 
l_ag function qf actual current and past rates of inflation".• 
whi"ch is an assumption of adaptive· expectations. This is 
described as follows: 
r0(t)-rm(t)=w(i)(p{t-i)-p(t-i-1)/p(t-i-1)) w(i) > O 
Sargent then tested his mode l .  In the price expecta­
tions effe ct term .he used a geometrica l l y  decaying lag struc-
-
ture where w (O) was set equa l to ze r o  and· subsequent decay 
was as follows: 
w ( i ) = d }\ i - l > 0 
The relationship was estimated using data for the 
period 1902 - 1940. Sargent, using thi� technique, like. 
Fisher, found that price expectations do have an important 
effect on nominal interest rates an d that the lag in form-
ing price e�pectations is very long. Sarge nt a l s o found 
that rising prices have two e ffe cts: '(1) They generate 
expectations of continued increases (an extrapblative e ffe ct), 
and ( 2) a regressive e f fe ct which_ is a shorter term expecta­
tion of a fall in prices. The regr e s s ive e ff e ct was found 
not to affect long term inte rest rate s .  Co n c er n in g  the price 
expectations effect, Sargent and Fisher r e ac hed the s ame 
general conclusions. First, the r e  is a r e l at i o n s hip between 
price expectations and the nominal interest rate, and second, 
10 
the formation of price expectat;ions, within an adaptive.ex­
pectations framework, occurs over a very long lag. 
Chapter 3 
YOHE AND KARNOSKY'S STUDY 
William P. Yohe and Denis S. Karnosky. in "Interest 
Rates and Price Level Changes, 1952 - 69'!, ex amin e  two of the 
conclusions reached by· Fisher: (1) Interest rates lag behind 
price levei cl1anges which obscures the re l ations h ip between 
_them, and (2) t here is a correlation b etween interest rates 
and a weighted average of past pr.ice level chaliges.1 
The article begins by assuming an ·adaptive expectations 
hypothesis under which price expectations are assumed to be 
formed by past experience with regard to price level changes. 
Th.er. Y(�h�· and KB-rnoGky sum!IUU'."�_ze the dif fercnce.s between their 
study and previous studies. First, they use monthly instead 
of quarterly data in mor e flexible lag structures. Secoµ d , 
they confine their data to �he period following the Treasury-
Federal Reserve Accord of 1951 Hin order to avoid having to 
contend with the constraint on interest rate movements imposed 
by the Federal Re serve' s 'par pegging' of government_securi-
-··-ties prices''. Fina lly , they incorporated Sargent's lo anable 
funds model to include "real" variables that might affect the 
interest rates through the real rate of interest. 
1
william P. Yohe and Denis S. Karnosky , "Interest 
Rates and Price Level Changes, 1952 - 6911, ( The· Re"v"iew, 
Federal Reserve Bank of St . Louis, vol. 51), pp. 19-36. 
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Yohe and. Karnosky use securities issued in the p-i'·i vate 
sect or in order to avoid the effects �f debt management and 
monetary poli�y actions as much as possible. The short term 
interes t  rate (rns ) iJ appro*imated by the y i e l d  on four-to­
six mon t h  comn1ercial paper. rrh e long term intere s t rate is 
approximated by the yield on Aaa-rated corporate bonds. Price­
expectations are me asu re d by the rat·e of ch a nge i n  t he con-
_ sumer p r i ce index f o r all i t ems . The equat i ons e s t imated are 
as follows: 
rns=a0+a1Pe(t ·)+a2Pe(t-l)+ . . . +anPe ( t -n-1) 
�n1= a0+a1Pe(t)+a2Pe(t -l)+ . . .  +anPe ( t -n-1) 
Usi ng o rd i n ary l east squares , they found that "price 
movemen ts a c count for about 50 percent of th e variance in 
interest rates bet ween 1952 and l a t e  1969" (d at a  ser i e s  ends 
September, 196 9). T he coeff i c i en ts gener a l l y  decline a s  the 
l ag i ncr e ases and, t heref ore-, are con s istent w i t h  t he a dap­
t ive exp ect a t ions hyp o t hesis, and a re n o t  st�t i st i c a l l y  s i g ­
nificant a f ter t-24 mon t h s  . . (They acknow l edge .that t he T­
test was suspect due to t he p re s ence of mult i c o l l i ne ari t y . )  
The results of this est imat ion , using an u n c on st r a i ned dis­
t r i bu t ed lag, are marked l y different from those obtained in 
prev ious stu d i es i n  that the great er po r t i o n  o f  i nformat ion 
used in t he format i on of p r i ce expec t at i o n s  c omes from cur ­
rent and recent past exper i en ce (w i t h i n  t he l as t  two years ) . 
In order to deal with multicollinearity, Yohe and 
Karnosky used the Almon lag technique wh�ch.produces a 
smoother distribution, more consistent wit h the adaptive 
expecta t ion s hyp othesis . Sh6rt term interest rates were 
13 
affected by movements in prices over only th� previous year 
(using a sixth degree polynomial ) . The time formation of 
price exp ect at ions on the iong term rates was found to be 
somewhat longer and th� price expectations effect les� pro­
nounced. This finding is consistent with Fisher's hypoth­
esis that the time horizo� in forming price expectation� is 
related to the term to maturity of the instrument. 
In an ef fort to determine why their results were dif--
ferent from tho is<:-: of previ.011s studies� Yohe a.nd Ka""'nosky 
examined three possible sources o f  dif ference. First, was 
the disaggregation of data significant, secpnd, was the jorm 
of the lag significant, and thirdly, have institutional 
changes occurred , over time, to change the impact of price 
l�vel changes on the formation of price expec tat ions . Through 
aggregation of their data, highly similar results were ob-
tained, �herefore, this source of difference was not consider­
ed to be significant. To determine the signifi cance of the 
estimation technique , .they estimated the effect cf prices on 
interest rates using a Koyck transformation: 
305275 
00 
rn(t)=B E AiP(t- 1)+a0 
i=o 
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Al l o f  t he r egr e ssions produ ce d decay coe ff i ci e n t s grea t er 
t h an one , wh i c h, ''tak e n  a t  f ace value suggest s that t he 
l agge d t e rms do n o t  dec ay''. De c ay coe f fic i en t s  that are 
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great e r  t han on e are n o t  c o n s i st e n t  with t h� ad apt i ve expec­
t a t i on s  hypo t he s i s  be c au s e  they do n o t  allow exp e ctations t o  
be adju s t ed according to recent exp erience . Though s eve ral 
adju s tme n t s we r e  made t o  the e st imat i on pro c e dure and to the· 
data� dec a y  c o e f f i c i e n t s  we re found t o  rem a i n  above o r  slight­
l y  l � s s  than o n e . These var iou s exp e r i ment s  w i t h  Koyck- t ype 
l ag s  sug g e s t  t h at t he y  are not i de al in �stima t i on o f  pr i c e  
exp e c t at i on s  e f fe ct s . I n  all c as e s, t he y  p r o duce d l onger 
l ag s  t ha n  t he mo r e  f l ex i bl e  uncon �t r a i n e d  or Almon l ags . 
A test of the significaace of in stit utional changes 
i nvolve d div i d i n g  t he dat a i n t o  two s e gmen t s: 1952-60, and 
1961-69. Sig n i fic an t d i f f eren c e s  a r o s e  be t we e n  t he t wo 
p e r i o ds. The t otal p ri c e exp e c t at i o n s  e f fe c t  was gre ater 
in t he l at t er p e r i od. For sho r t  t e rm rat e s, p r i c e l evel 
c h an g e s p roduce d abo u t  n i n e t y p e rc e nt o f  t he t otal change i n  
i nt erest rat e s, while fcir long t erm r at e s, t hey produce d  
about e i ght y p e rce n t . In t he earli e r  p e r iod, 1952-60, t h� 
e f f ect was app rox i mat e ly t wen t y - five per c en t . T he R2 f o r  
long t erm rates changes e v e n  mo re _dra s t ic ally ,  f rom a roun d 
16 percent to 97 pe rcen t. T hese d i f f e rence s bet we e n  t he 
results o bta ine d from t he two subpe r i o ds i n d i c a t e  t h at i n -
s t itution al c h an ge s ar e, i n d e e d, significant i n  d e t ermi n i n g  
t h e  sourc e o f  p o s s ible d i f f e re n c e s  be tween t h i s  an d e arlie r 
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stud ies. Yo he an d Karn soky p o s i t ed fou r sources o r  p o � s i b l e 
i ns t i t u t i on al ch an ge s t h at may accou n t  fo r t he d ifferen ces 
in t he format i on of p r i ce exp e ct at ions . P� i ces be comi�g 
mo re flex i ble .i n  t he upwa rd d i re c t i on in t he 1 9 5 0 ' s  and 1 96 0 ' s ,  
t h an ove r p re v i o u s  per i o d s , comb ine d wi t h  mo re r e ad i l y  ava i. 1 -
a ble i n f orm at i o n  c ou l d  " c onve y gr e ater awa renes s o f  r e cent 
p r i ce l evel beh avi o r " , · an d , t he reby � change t he p r i ce expe c -
. t at ion s fo rm i n g  me chan � sm. Nom ina l r at e s  may al so be affect - ­
ed mo re by p r i ce level flu c t u at i on s du e t o  a d e c re ase i n  t h e 
mon e y  illu s i o n  o r  a decr e ise i n  real weal t h  effect s o f  an i n ­
crease i n  t he p rice le vel. I f ,  i n  fac t  s avi n g s  are negat i ve-­
l y  related t o  rea l  wea l t h , an inc rease i n : t he p r i ce level 
wou l d  decrease real  we a l t h , and · as a r e su l t ,  s av i n g s  wou l d  
i n c re a s e .  T h i s would p r o du ce more p r ounoun ced s h i ft s  in t he 
level o f  s avi ngs due t o  p r i ce level ch ang e s . Th i s  effect on 
t he supp l y  o f  funds could only be s i gni f i c an t  in exp lain i n g  
i n s t i t u t i onal c h anges i f  real wealt h wa s a f fe c ted l e s s  t h an 
i t  was be f o r e  by change s i n  t he p r i ce level ( i . e. , a s h i ft 
t owar d  as set s not f ixed in nom i n al terms). An o t he r  p o s s i bl e 
fac t o r  i s  t h a t  i n terest rat � s  may be more flex i ble t h an i n  
t he p �st, s impli f y i n g  t he r efl e ct i on o f  p r i ce expect at i ons 
in interes t r at e s. T he fi n al p o s s i ble sou r c e  of i ns t i tu t i o n ­
a l  c h ange s  p resented i s  a change i n  t h e  fr ame o f  refe ren ce 
fo r forming exp ect at i o n s. Th i s  is it t r i bu ted t o  t h e a b­
s cence o f  c ycli c al c h an ges i n  pr i ces in t he 1 9 6 0 ' s .  T h i s  
elim in�tes " refe ren ce po i n t s from whi c h  t o  ext r ap olate i n t o  
t he f u t ure an d f o r c e s  ind i v i d u a l s t o  t h� use o f  he av i e r · 
we ights on t he mo re · ·r e c e n t  p a s t " .  
W i l l i am E .  G i bson po s i t ed s ome f�rt h�r exp l a n at io n  
o f  po s s ib l e  i n s t i tu t i o n a l  c h �n ge s  t h�t . may - h �ve o c c u r r e d  
t .  2 over 1me . He ma i n t a i n s  t h�t du �i n g  t he p e r i od of t ime 
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j u st a f t e �  t he Tre asury-Fe d e r a l  Re s e rve A cco r d ; p e op l e  we re 
s t i l l  a c c u s t ome d to p e gged i n t ere s t  r at e s  an d did n o t  ad -
· j u st i n t e r e s t  rat e s  due t o  t h i s  f act . He a l s o  e x ami n e s  t h e  
f ac t or s  a f f e c t i n g  t he c o s t s o f  f o rm i n g  exp e ct at i o n s  a s  com-
p ar e d  to t he exp e c t e d  b�ne f i t s  o f  adj u s t i n g  i nt e r e s t  r a t e s  
t o  ac cou n t  f o r  exp e c t at i on s .  F i r s t , he p o i n t s o ut t h at , nbt 
on l y  h a s  t he r at e  o f  i n f l at i on i n c r e a s e d , bu t t h e c o s t s o f  
g at he r i ng d at a  wi t h  wh i c h  t o  f orm expe c t at i o n s  h a s  de cre a sed 
s i n c e  1 96 0 . T h i s  decre ase i n  cost s o f  dat a c o l l e c t i o n  i s  
due , i n  p ar t , t o  " be t t er p r e s s  cove r age o f  e c on om i c  news , 
gre a t e r  t he o r e t i c a l  expert i s e o f  market p ar t i c i p ant s ,  bet t e r  
e f f or t s  o f  t he gove rnmen t t o  a s semb l e  an d d i s s em i n at e  e conomi c 
measure s ,  and t he l i ke " . 
Yohe and Kar n o s ky app l i e d t he A l mon l ag an d more 
r e c e n t  dat a t o  S argent ' s  mode l .  The f o l l ow i n g  e qu at i on was 
· e s t imat e d :  
n 
r n ( t ) = a0+ E a i + lP ( t - i ) +B1Y * ( t ) +B2 �Y � ( t ) +B3M * ( t )  
i = o  
2W i l l i am E .  Gibson , " I n t ere s t Rat e s  a n d  I n f l a t i on ary 
Exp e c t a t i on s " , · ( The Ameri can E c o"n·om"i"c· Re·v 1·ew , vo l . 62 ) , pp . 
86 0- 8 6 1 . 
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whe r e  P ( t - i ) is t h e  ·annual r a t e  o f  c h an g e  in the Gl\TP p r i ce 
de f l at or ( or t he mon t hl y  p r ox y  o f  t h �  r a t e o f  c ha n ge i n  t he 
CP I f o r  a l l i t ems ) , Y� · an d AY * are t he l e ve l a n d  rat e o f  
c hange in re a l  GNP ( o r t h� mon t h l� p roxy o f  p erson a l . i ncome 
de f lat e d  by t he C P I ) ,  an d M* i s  t he r at e of c han ge i n  t he 
re al mon e y  st o ck ( nomin a l  mon ey st o ck de f l at e d by· t he GNP 
p r i ce d e f lat e r  or i t s  mon t h l y  p roxy ) .  Nom i n a l  s hort an d · 
l on g  t e rm i n t e r e st rat e s  are t he s ame a s  be for e . 
The e xp l an at o ry capab i l i t ies o f  p r i ce e xp e ct at i o n s 
wa s chang e d  l i t t l e t hrough t he u se o f  t h i s  exp anded mode l . 
The s i gn s  o f  t he co e f f i c i e n t s  d e r i ve d  f rom t he v ar i ab l e s  
i n t rodu ce d  we re as expe ct e d , a n d  t he f i n d i n g s  s upp o r t  S ar ­
gen t ' s  spe c i f i c at i on o f  var i ab l e s . T he A lmon l ag s t r u c t u re 
produce s be t t e r  st at i st i c al r e su l t s  t h an t he g e ome t r i c  decay 
st r uc t u r e  u s e d  by S argent over t he s am� dat a .  T he c o n c lu­
s i o n s co n c e rn i n g t he s ho r t  l ag and i n s t i t ut i o n a l  c h an ge s  
a l so we re f ou n d t o  ho l d  under t h e exp an d e d  mode l . 
Yohe an d Karno sky conc l ude t he ir s t u dy by a c omp ar i ­
s on o f  moveme n t  o f  t he r e a l  rat e o f  i n t e r e s t  a n d  t he nomin al 
r at e  o f  i nt e r e s t . They fou n d  t h at moveme n t s in t h e r at e  o f  
in t e r e s t  we r e  due to p r i ce expe ct a� i on s  e f fe ct s a lmo s t  
e n t i re l y . 
The r e s u l t s  ob t a i n e d  in t he i r st udy l e d  Yohe an d 
Karn o s k y  t o  con c l u de t h at p r i c e  l eve l c h ange s s i n c e  1952 
h ave a " p romp t and sub st ant i a l e f fe ct o n  p r i c e  expe ct at ions 
an d nom i n a l  in t er e st r at e s " . Fu rt he r , t he e f f e c t o f  p r i c e 
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exp e ctat i on s and the speed o f  t he i r  e f fe c t  ha s i n c re a s ed 
s i n c e  1 96 0 . Lastl y ,  changes in t he p r i ce l e ve l a ccount for 
near l y  a l l  t h e v ariat ion in t he i n t e r e s t  rat e . 
C h ap t e r : 4 
EMP I RI CAL R E S ULTS US I NG MORE 
RECEN'f D ATA 
To d e t e rmine i f  t he con c l u s i on s reache d by Yo he an d 
Kar n osk y s t i l l  ho l d , an A lmon o r  po l yn omi a l  d i s t ri bu t e d  l ag 
was nu on� dat .e, f rom t he b e g i nn i n g  o f  1 9 5 7  t o  t he en d o f  
1 974 . 1  T h i s t ime p&r i�d was ch6sen i n  o r d e r  t o  main t a i n  
app roximat e l y  t h e  same s amp le s i z e  as Y o h e  a.n d . Kar n o s k y , an d 
t o  l imi t t h e s t u d y  t o  a p d � i o d  o f  t ime w4e r e i n  adj u s tment s 
h ad be e n  m a
.
de t o  t he p o st acc o r d  moveme n t s i n  i n t e r e s t  r a�t e s : 
an d whe r e i n  t he exp an de d . u s e  o f  comput e r  t e chno l ogy i n  d at a 
an alys i s  w a s  emp l o ye d . 
The s h o r t  an d long t e rm i nt e rest r at e s  are t he s ame 
as t h o s e  - u s e d  by Yohe an d Kar n o sky . The s h o r t  t e rm i n t e r e st 
rat e ( r n s ) u s e d  i s  t he mon e y  r at e  on p r i me c omme r c i a l  p aper 
( f ou r - t o - s ix mon t hs ) ,  n o t  se ason a l l y  adj u st e d .  The l on g  
t e rm i n t e re s t  r at e  ( r n l ) i s  t h e y i e l d o n  Moo d y ' s  Aaa c o rpo r -
a t e  bonds , not se asonal l y  adj us t e d . T h e  r at e o f  change i n  
t he pr i c e  l e ve l
. 
i s  t he r at e · o f  change i n  t he CP I a l l  i t erns 
( Pe ) . 
. A s i xt h  degree p o l ynomi a l  was us e d  i n  o r de r t o a s sure 
c o n format i on to t he p r e v i ous s t udy . The r e s u l t s  of t h e  r e ­
gre s s i o n  r u n  o n  t he s h o r t  t e rm r at e  o f  i n t e r e s t  by t he rat e 
lnat a Re s ources I n c orpo r a t e d , Comput er d at a  b anks an d  
progr am s  we r e  u s e d  f o r  comput at i on a l  pur p o se s . 
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o f  chan ge i n  t he p r i c ci le�e l are p re s en t � d  i n  F i gu r e  1 .  As 
t he l eng t h  o f  t he l ag was i n cre as e d  f rom t we n t y- four to 
t h i r t y - s ix , an� , f i n a l l y , to fort y - e i g h t  p e � i o d s , t he me an 
l ag of t he r e g r e s s i on r o se i n  m agrl i t ude , a s  we l l . Tbi s i s  
c on s i st e nt wi t h  t he r e s u l t � ob t ai n e d b y  Yo h� an d Kar n o sky . 
T h i s i n c re a s e  i n  t he me an l ag as · t he n umb e r  o f  l ag p e r io d s  i s  
i n c r e a s e d  i s  con s i st e n t  wi t h  t he adapt i ve exp e ct at i o n s  hyp ot h ­
e s i s t h at a s s ume s t hat p r i ce exp e ct at i o n s  a r e  a c on t i nuous 
fu n c t i on of cu r r e n t  and p ast p r i ce l eve l c h a n ge s . The co ­
e f f i c i en t  o f  co rr e l at i on in c r e a s e s  s i g n i f i c an t l y a s  t he num·­
ber o f  l ag p e r i o d s  is i n c r e a s e d  f rom t we n t y - f o ur t o  t hi r t y �  
s ix p er i od s . I n cr e a s i n g  t h e  l e n g t h o f  t he l ag from t h i r t y­
s ix to for t y- e i ght peri oas does n o t , howe v� r , �a�e a s i gn i f i �  
c an t  con t r i but i o n  t o  R 2  o r  t o  t h e  l e ngt h o f  t he me an l ag . 
Ge n e r a l l y , t h i s ext e n s i o n  mere l y  smoot he s t he d i s t r i but ion 
of coe f f i ci e n t s . 
T he r e su l t s  o f  regre s s i n g  t h e  r at e  o f  c h a n g e  i n  t he 
p r i ce l e ve l  on l on g  t e rm i n t e r e st r at e s  d i d  n o t  con f o rm t o  
Yohe an d Karn o sk y ' s  re sul t s  a s  we l l  a s  t ho se o f  t he s ho rt 
t erm r at e s . T he r e su l t s  are p r e sent e d  in F i g ur e  2 .  T he 
r e su l t s  ach i e v e d  wi t h  l ag s  o f  twe n t y - fou r , t h i r t y - s ix , and 
f o r t y - e i g h t  mon t h s  app e ared to be i n ade qu a t e i n  l e n gt h , so 
t he numbe r of p e r i o d s  l agge d was e x t e n de d  to s i x t y  mon t h s  
wi t h  on l y  s l i gh t l y  imp rove d  re s u l t s .  On c e  a g a i n , a s  t he 
n umb e r o f  p e r i o d s  l agge d was e xt e n de d , t h e  me an l ag o f  t he 
r e g r e s s i on i n cr e a se d  t o  a h i gh o f  2 2. 8 mon t h s  i n  t he l ag ot 
s i x t y mon t h s . The R2 v a l u e s  a l so . i n c r e a � e d  a s  t he l ag was 
ext e n de d . The maj o r i t y  of t h� · . l ag ef f e ct s a r e ·s t i l l  re aliz ed 
wi t h i n  t wo ye a r s , as c on c l uded by Y o he and K a rn o sk y . I t  i s  
i n t e r e s t i n g  t o  n o t e  t hat t he r e are n o  n e g a t i ve c o e f f i c i e n t s  
p r e s e nt i n  t h e l on g  t erm c a se a s  t he r e  wer e  i n  Yo he and Ka r -
no sky ' s  e st imat i on . Th i s  is consist e n t  wi t h  S ar ge n t ' s  f i nd-
• .  
i n g  t hat r e g re s s i v e  e f f e c t s we re not s i gn i f i c an t  whe n de a l i n g  
wi th l on g  t e rm i n t e re s t  r at e s  ( se e  Chap t e r  2 o f  t h i s  s t u d y ) .  
The R2 t e rm o f  t he r e g r e s s i on i s  imp ro v e d  somewhat , i n d i c at -
i n g  t h e  exp l a in e d  var i an ce betwe en t he t ime p e r i o d s  h a s  im-
p rove d i n  t he l at e r  s e r i e s . The sum of regre s sion c oe f f i -
c i ent s has a l so imp roved i n  t he lat er re l at i on s h i p . The se 
tv;o imp ro veme 11  t s  i n d i cat e t hat eve n more o f  . t he movemen t  in 
i nt e re s t r at e s  i s  exp l a i n e d  by t he r a t e o f  change in t he 
p r i c e  l ev e l over t he mo re r e c e n t  t ime �e r i o d  t h an over t he 
1 952-69 t ime p e r i o d . Th i s  i n di cat e s  t h at a s  t ime p as s e s  
t h e r e  a r e  c ont i n u i n g  i n s t i tu t i o n al e han g e s  i n  t he bond mar -
ke t . M o s t  impor tan t , t he maj or i t y  o f  t h e  e f f e ct s  o f  c h an ge s 
i n  t he p r i c e  l e ve l ar e st i l l fe l t  wit h in t wo year s as c om­
p are d · t o  twe nt y  o r  mo r e  ye ars obt a i n e d  in s t ud i e s  p r i o r t o  
Yohe an d Kar n o sky ' s . 
The l e n g t h  o f  t he l �g i n  f ormi n g  p r i c e exp e c t at i on s 
f o r  s h o r t  t e rm r at e s  i s  mark e d l y  s ho rt e r  t h an t h e l e ng t h  o f  
t he l ag f o r  l ou g  t e rm i n t e re st r at e s . T h i s , a g a i n  i s  con s i s ­
t en t  w i t h F i s he r ' s  hypo t he s i s  t h at t he l e n g t h  o f  t h e  lag i s  
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c o r r e l at e d  t o  t h e t e rm t o  mat ur i t y  o f  t he i n s t rume n t  unde r 
con s i de r at i o n . 
The p o l yu omi a l  d i st r ibut e d  l ag w a s  app l i e d  t o  Thomas 
. . 
S ar ge n t ' s  mo de l ( se e  C h apt e r · 2 ) i n  order t o  det erm i n e  whe t he r  
o r  n o t  mo veme n t s i n  f ac t o r s  af f e ct i n g  t he r e a l  r at e  o f  i nt e r -
e s t  add s i gn i f i cant l y  t o  t he exp l anat ory powe r o f  t he r e gr e s-
s i o n . 
R n s , rn l , an d Pe u s e t h e s ame d at a .  Fo r a l eve l  o f  
aggre gat e p roduct i on re a l  p e r s o n a l  i ncome w a s  u s e d ( s ame pro ­
ce d ur e a s  u s e d  by Yoh e an� Karn o sky ) .  The r at e  o f  c h ang e i n  
, 
t he m on e y  s upp l y  was a l s o  don e  t he s ame way a s  Yo he an d 
Karn o sky ' s  e s t i m at i on . The f o l l owi n g  equ at i o n  was e s t imat e d : 
whe re t h e  var i ab l e s  are n ame d t he s ame a s  by Yohe an d 
Karno �k y . 
Be s t  st at i s t i c a l  re s u l t s  we r e  r e a l i ze d  u s i n g  a f i f t h  
degre e p o l y n om i a l  l agge d t h i rt y - s i x  p e r i o d s . T he r e su l t s  
o f  t he r eg r e s s i on are p re se n t e d  i n  F i gu r e  3 .  T he s i g n s  o f  
t h e  var i ab l e s  we r e  n o t  con s t r a i n e d , b u t  d i d  app e ar a s  sp e c i -
f i ed by S ar g e n t . T he r e su l t s  do i ndi c at e t hat S ar g e n t  prop e r ­
l y  spe c i f ie d  t he v ari able s  even t hough t he i r  e xp l an at o r y  con ­
t r i bu t i o n  i s  sm a l l .  T he · exp l anat o ry p owe r o f  t h e exp anded 
r e g r e s s i o n  i s  on l y  s l i g h t l y  imp rove d i n t he e xp an de d  mod e l . 
The coe f f i c i e n t  o f  co r r e l at i on ( R2 ) i n c r e a s e d  f rom . 8 069 t o  
. 8 082 w h i l e  t he sum o f  lag coe f f i c i en t s d e c l i n e d  by . 08 8 7 . 
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The me an l ag o f  t h� regre s s i on was not s i gn i f i c an t l y  d i f f e r ­
en t f rom t he me an l ag wi t hout t he addi t i o n ai v ar i ab l e s  a s  
sp e c i f i e d  by S arge n t . Th� dec l i ne i n  me an l ag o f  t he ex­
pande d  r e gre s s i on i s  f rom 7 .  8 36 4 5  · mont h s  ( s imp l e  r e g�.e s s i o n ) 
t o  7 . 1 6 1 3 3 mon t h s  ( exp ande d regre s s i o n ) .  As was t he c ase 
wi t h  the s imp l e form t he me an l ag o f  t he exp an d e d· r e gre s s i on 
. .  
i n c r e a s e d  a s  t he numb er o f  p e r i o d s  l agg�d was i n c r e a se d . 
The exp an d e d  mode l a l s o  supp o rt s t h e co n c l u s i o n  t h at i n s t i -
t u t i o n a l  c han ge s have occur r e d  s i n c e  Yohe a n d  Kar n osky ' s  
dat a base . 
The r e su l t s o f  t he exp an ded mo de l , w h e n  app l ie d  t o  
t he 1 957-74 t ime pe r i od , are con s i s t en t  wi t h  t he re su l t s  
obt aine d by Yo he an d Karri soky ove r  t h e  196 1 - 6 9  pe r i o d . The 
imp o rt an ce o f  p r i ce l eve l chan ge s i n  exp l a i n i n g  movemen t s  i n  
n om i n al i n t e r e st r at e s  i s  dimi n i she d o ri l y  s l i gh t l y , i f  any , 
by t he i n c l u s i o n  o f  var i ab l e s  sp e c i f ie d  i n  t he exp anded mo de l . 
The p o l ynom i a l  di s t r i but e d  l ag y i e lds muc h  b e t t e r  s t at i s t i ca l  
r e s u l t s  t h an t he geome t r i cal l y  decay i n g  l a g  u s e d  b y  S ar ge n t  
ove r e ar l i e r  as we l l  as·. t h e  s ame d at a pe r i o d . F i n a l l y , t he 
r e a l  marke t rat e o f  i nt e r e st imp l i e d  by t he r e gr e s s io n  doe s  
n o t  move drast i c a l l y , sugge st i ng t hat t he cha�ge s i n  t h e  
p r i ce l e ve l a c c oun t  f o r  n e ar l y al l o f  t h e  moveme n t  i n  n om i n a l  
i n t f' r e st rat e s . 
Chap t e r - 4 
CONCLUS IONS 
The . f i n d i ngs o f  t hi� �t udy suppo rt t h� con c 1.u s i on s  
d r a'..�m by Y o he and Karnosky . The " F i s he r  e f  fee t " h a s  con­
t i nued to be t he most s i gn i f i c an t  var i ab l e  in de t e rminat ion 
o f  nomi nal i tit e r e s t  r a t e s , o r · , i n ot her word s ,  c h ange s i n  
. t he p r i ce l eve l h ave c on t i n u e d  t o  have a " p r ompt an d sub­
st ant i a l  e·f f e ct on p r i c e e xp e ct a t ion s  an d n o'm i n a l  i n t e r e s t 
rat es " . T h i s  be come s import ant when one « �o n s j_ dc r s  t h at , due 
t o  t hi s  more i mmedi a t e  e f fe ct of p r i c e  l ev e l  ch?vnge s o n  t he 
fiom i n a l  i n t ere st r at e , mo st o f  t he movemen t i n  nomi n a l  i n t e r ­
e s t  rat e s  i. s  c au s ed b y  ch a.nge s i n  t he p r i c e  leve l . �·urt he r , 
t he i n c l u sion o f  var i ab l e s t o  ac co unt f o r  m o v eme n t s  i n  t he 
re al r at e o f  i n t e re s t  doe s not s i gn i f i cant l y  ch an ge � he . out ­
come o f  t h e  r e gre s s i o n . Change s i n  t he p r i ce l eve l  mai nt a i n  
t he i r  p o s i t i on a s  t he p r i mar y de t e rm i n ant o f  t he n omi n a l  
i nt er e s t  r at e . 
The imp ac t  o f  t he se f i n d i n g s  upon . t he vse o f  i n t e re s t  
r at e s  a s  t a rge t var i ab l e s  or as i n d i cat o r s  o f  mo net ary po l i cy 
con t i nu e s  t o  b e  s i gn i f i cant . T he use o f  n omi n a l i n t e r e s t 
rat e s  wi t hout adj u stme n t  for c han g e s  in t he p r i ce l e ve l  may 
l e ad to i n correct c o n clus i o n s  con c ern i n g  t he di r e ct i on o f  
mone t ar y  p o l i c y . 
SUM 
24 LAG3 . 7 1 7 9  
36 LAGS . 7 9 1 5  
. 1 0 '°"" I� \ 48 LAGS . 8 0 04 
0 l \ %:  I I ,, 
F i g1n�e 1 
CONSTANT 
2 . 6 9 1 0  
2 . 54 3 3  
2 . 5 3 3 2  
D i st r i bu t e d  Lag Pat t erns : Short Term 
I n t e r e s t  Ra t e s  1 9 5 7 - 1 974 
. R
2 
. 7 9 1 0  
. 8 06 9 
. 8 074 
, ,  
M 
c.n 
r 
I 
I 
0 ' 
24 LAGS 
36 LAGS 
48 LAGS 
60 LAGS 
SUM 
. 76 5 1  
. 8 9 2 2  
. 9 3 6 7  
. 9 3 6 7  
t - 12 
CONSTANT -2 R 
3 . 2 98 2  . 8 1 95 . 
3 . 0466 . 9 0 3 4  
2 . 9 8 8 8  . 9 1 5 2  
2 . 984 3  . 9 164 
t - 36 
t -24 t -36 
F i gure 2 
Di stribu t e d  Lag Pat terns : Long Term 
I nterest Rat e s  1 957-1 974 
t -48 t -60 
N 
en 
\ 
l 
. 1ol 
SUM 
CONSTANT 
-2 R 
: 1021 
2 . 4458 
. 8 082 
.. 
0 \ - ,.A _ _  >4 
I �/ 
F i gure 3 
D i s t r ibut ed Lag Pat t ern o f  t he 
Exp ande d Mod.e l  � ...J 
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